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APPARATUS FOR ATTACHING ELECTRICAL 
COMPONENTS TO A VEHICLE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an apparatus for attaching electrical components 
to a vehicle. More specifically, the present invention relates to an apparatus for attaching 
electrical components to a vehicle in which the apparatus increases the rigidity of the rear 
floor pan of the vehicle. 

Description of Background Information 
[0002] Electrical power train components have been conventionally mounted to a 
vehicle by attaching batteries and other heavy electrical components directly to the rear 
floor pan of the vehicle. As the floor pan is often incapable of rigidly supporting the 
weight of these components, a sufficiently rigid mounting structure for electrical power 
train components has been difficult to obtain. 

[00031 The prior art includes structures that mount electrical drive train components to a 
rear floor pan behind a vehicle seat. For instance, Japanese Unexamined Patent No. 
2002-205556 (see pages 4 and 5 and Figure 1) discloses a structure conventionally 
employed to mount electrical power train components to a vehicle including battery trays 
on which multiple batteries are placed before installation to the vehicle, thereby allowing 
the structure to be divided among battery trays, each having a weight that can be easily 
handled by the assembly technicians. 

[0004] Japanese Unexamined Patent No. 2002-205555 (see claims and pages 3 to 5 and 
Figures 1 to 3) discloses a structure in which both ends of a battery hold-down bracket 
are attached to a battery tray. A U-bolt connects to the battery tray through a bead part 
located between each battery, the bead part locating each battery in respect to the hold- 
down bracket, and each U-bolt joining to a groove provided within the bead part. 
[0005] Japanese Unexammed Patent No. 2001-328439 (see claims and Figure 1) 
discloses a structure in which right and left side gussets are attached to the top of the 
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vehicle's rear suspension members, such that the stress applied to the gussets is received 
directly or indirectly through the battery case and connecting plates. 
(0006] In order to solve the shortcomings of the prior art, the present invention proposes 
a structure through which electrical drive train components may be more rigidly 
supported by the rear floor pan behind the seat of a vehicle. The invention provides for a 
rear floor pan that includes a U-shaped part transversely oriented in the center of the 
vehicle, and floor pan wing panels, which are formed as extending members on both 
sides of the U-shaped part, that connect to a vehicle's side panels. An electrical 
component mounting rack is provided that includes a first frame fixedly attached to the 
U-shaped part of the rear floor pan, and a second frame fixedly attached to the top of the 
first frame, and is also attached to the floor pan wing panels. An electrical inverter 
device is installed on the first frame and electrical batteries are installed on the second 
frame. 

SUMMARY OF THE INVENTION 
[0007] Accordingly, one aspect of the present invention is to provide an apparatus for 
attaching electrical components to a vehicle. The apparatus includes a rear floor pan that 
is positioned behind a seat and includes a U-shaped part (U-pan) oriented in the 
transverse direction aligned centrally with respect to the vehicle. The apparatus also 
includes floor pan wing panels that connect to side panels of the vehicle and are formed 
at each side of the U-shaped part. An electrical component mounting rack is provided 
that includes a first frame fixedly attached to the U-shaped part of the rear floor pan and a 
second frame fixedly attached to the top of the first frame and to the floor pan wing 
panels. An electrical inverter device is provided that is attached to the first frame, and 
electrical batteries are attached to the second frame. The structure may include an 
approximately C-shaped battery stay positioned over the batteries, in which both ends of 
the stay are attached to a battery tray, and battery hold-down rails, positioned above the 
batteries, that are attached to the battery stay. 

[0008] According to another aspect of the present invention, an apparatus is provided 
for attaching electrical components to a vehicle. The apparatus includes a floor pan 
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including a substantially U-shaped member that is positioned along a central axis of the 
vehicle. Floor pan wing panels extending from lateral sides of the U-shaped member are 
attached to side panels of the vehicle. An electrical component mounting rack is 
provided that includes a first frame that is attached to the U-shaped member of the floor 
pan, and a second frame that is attached to a top side of the first frame and to the floor 
wing panels. An electrical inverter device is also included and is mounted to the first 
frame. A battery is supportable in the second frame. 

[0009] The apparatus may include a battery tray, a battery stay extending over the 
battery and being attached to the battery tray, and a battery hold-down rail that is 
positioned above the batteiy. The battery hold-down rail may be attached to the batteiy 
stay, and the battery stay be substantially C-shaped. The second frame may include a 
cross brace that is connected to the battery stay and the first frame may include 
connecting members. The floor pan may be positioned behind a seat of the vehicle. 
[0010] Therefore, the first and second frames function as reinforcing members that 
increase the rigidity of the rear floor pan to provide an adequate foundation for the 
installation of heavy electrical drive train components. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] The above, and other objects, features and advantages of the present invention 
will be made apparent from the following description of the preferred embodiments, 
given as non-limiting examples, with reference to the accompanying drawings, in which: 

Figure 1 is an exploded perspective view of an apparatus for attaching electrical 
components to a vehicle, according to an aspect of the present invention; 

Figure 2 is a perspective view of a first mounting frame, according to an aspect of 
the present invention; 

Figure 3 is a perspective view of a second mounting frame, according to an aspect 
of the present invention; 

Figure 4 is a side view of the electrical component support apparatus, according to 
an aspect of the present invention; 
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Figure 5 is a plan view of the electrical component support apparatus, according to 
an aspect of the present invention; and 

Figure 6 is a front view of the vehicle that includes a view of the electrical 
component support apparatus, according to an aspect of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0012] The particulars shown herein are by way of example and for purposes of 
illustrative discussion of the embodiments of the present invention only and are presented 
in the cause of providing what is believed to be the most useful and readily understood 
description of the principles and conceptual aspects of the present invention. In this 
regard, no attempt is made to show structural details of the present invention in more 
detail than is necessary for the fundamental understanding of the present invention, and 
the description is taken from the drawings making apparent to those skilled in the art how 
the forms of the present invention may be embodied in practice. 

[0013] The invention provides for a structure in which first and second frames, to which 
heavy electrical drive train components are mounted, function as reinforcing members 
that increase the rigidity of the rear floor pan in order to provide adequate support for the 
aforesaid components. 

[0014] Figures 1 through 6 illustrate an embodiment of the present invention. Referring 
initially to Figures 4 through 6, a vehicle 2 includes a vehicle body 4, a rear bumper 6, 
front wheels 8F, rear wheels 8B, a left seat lOL, a right seat lOR, a left rear-view mirror 
12L, a right rear-view mirror 12R, a rear floor pan 14, and a vehicle center line 2C. 
Additionally, batteries 16 are installed on the rear floor pan 14. 
[0015] As illustrated in Figures 1 and 4, the rear floor pan 14 includes a front part 18 
that is located directly behind seats 1 0, and a rear part 20 that is integral to and extends 
rearward from the front part 18. The rear part 20 includes a U-shaped floor pan 22 
(hereinafter referred to as the U-pan 22) that is formed in the center of and along the 
transverse (Y) direction of the vehicle, left and right riser panels 22L and 22R that extend 
upward to a height H, and left and right floor pan wing panels 24L and 24R that are 
attached to side panels (not shown) of the vehicle body. In other words, as shown in 
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Figure 6, the lower part of U-pan 22 defines the lower point of height dimension H which 
extends upward to the left and right floor pan wing panels 24L and 24R. 
[0016] An electrical component rack 26 (hereinafter referred to as the EC rack 26) is 
attached to the U-pan 22. The EC rack 26 includes a first frame 28, and a second frame 
30 that is attached to a top of the first frame 28. 

[0017] As illustrated in Figure 1, the first frame 28 attaches to the U-pan 22 via fu-st 
mounting bolts 32, which are located at positions so as not to interfere with right and left 
wheel wells (not shown) of the vehicle 2. As illustrated in Figure 2, the first frame 28 
includes first left and right stays 34L and 34R, which are oriented along the fore-aft (X) 
direction, and first forward and back stays 36F and 36B, which are oriented along the 
transverse (Y) direction and that serve as connecting members for the first left and right 
stays 34L and 34R. As a result of this structure, the first frame 28 is able to reinforce the 
rear floor pan 14 in the vehicle's fore-aft (X) direction. 

[0018] As illustrated in Figures 1, 4, and 5, a junction box 38 is mounted to the front of 
the first frame 28 by junction box mounting bolts 40. Also, an electrical mverter 42 is 
mounted to the first frame 28 by inverter mounting bolts 44. Furthermore, other electric 
components, such as furst through third components 46-1 through 46-3, can be installed to 
the first frame 28 at specific locations using first through third component mounting bolts 
48-1 through 48-3. 

[0019] As illustrated in Figure 1, the second frame 30 is attached to the top of first 
frame 28 via second mounting bolts 50, and is connected to the left and right floor pan 
wing panels 24L and 24R at the ends of the U-pan 22, and as a result, is able to secure 
components that cannot be attached directly to the rear floor pan 14. As shown in Figure 
3, the second frame 30 includes left and right stays 52L and 52R that are oriented in the 
fore-aft (X) direction, second front and back stays 54F and 54B that are oriented in the 
transverse (Y) direction, C-shaped left and right extension stays 56L and 56R, and a cross 
brace 58 that connects the stays 56L and 56R in the transverse (Y) direction. This 
configuration allows the second frame 30 to fimction as a reinforcing cross member that 
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connects both wheel wells (not shown), and thus strengthen the vehicle body 4 in the 
transverse (Y) direction. 

[0020] Referring again to Fig, 1, a battery assembly 60, attached to the second frame 30, 
includes left battery frame 60L and right battery frame 60R, arranged in end-to-end 
alignment in the transverse (Y) direction. 

[0021J Multiple electrical batteries 64 (which may be arranged, for example, in two 
rows of four batteries each) are installed in a left battery tray 62L in the left battery frame 
60L. A left battery stay 68L, being an approximately C-shaped member that includes 
front and back parts 66F and 66B, extends over the top and aroimd the sides of the 
batteries 64 and is fixedly attached to the left battery tray 62L. The left battery stay 68L 
includes left stays 70L, which are oriented in the fore-aft (X) direction, and which join to 
front and back stays 72F and 72B that are oriented in the transverse (Y) direction. 
Furthermore, as shown in Figure 5, a pair of front and back battery hold-down rails 74F 
and 74B are attached to the left battery stays 68L over each electrical battery 64. This 
configuration allows each of the battery trays 62 to be used to transport the batteries 64. 
Moreover, third mounting bolts 76 are used to mount the battery stays 68L to the top of 
the second frame 30. Because right battery stay 68R is identical to the left battery stay 
68L, a description of right battery stay 68R has not been included. 
[0022] One end of an electrical power line 78 and one end of an exhaust gas hose 80 are 
attached to each battery 64. The purpose of the exhaust gas hose 80 is to provide a path 
for the escape of hydrogen gas generated during battery charging operations. The 
electrical power line 78 and the exhaust gas hose 80 are attached at the underside of a 
rear portion of batteries 16, and are supported by a grommet 82 installed to the rear floor 
pan 14. The other end of the electrical power line 78 is attached to a traction motor (not 
shown in the drawings) at the front of the vehicle. The other end of the exhaust gas hose 
80 is exposed in the downward direction beneath the rear floor pan 14. 
[0023] An overall discussion of the structure for attaching electrical components to a 
vehicle will now be discussed. The rear floor pan 14 is formed to include the U-pan 22, 
which is centered in the transverse (Y) direction, and the left and right floor pan wing 
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panels 24L and 24R that connect to the side panels of the vehicle. The second frame 30 
is attached to the top of the first frame 28, which is in turn attached to the U-pan 22. The 
second frame 30 thus serves as a connecting member between the left and right floor pan 
wing panels 24L and 24R of the rear floor panel 14. With the inverter 42 attached to the 
first frame 28, and the batteries 64 to the second frame 30, the first frame 28 is able to 
provide a reinforcing function that strengthens the rear floor pan 14 part of the vehicle 
body in the fore-aft (X) direction. Moreover, the second frame 30 serves as a structural 
cross member that reinforces the vehicle body in the transverse (Y) direction. Therefore, 
the attachment of the second frame 30 to the wing panels 24 and to the top of the first 
frame 28 has the effect of increasing the overall rigidity of the rear floor pan 14, which 
increases the strength of the vehicle body, thus providing a sufficiently strong support 
structure for the battery assembly 60, which is able to more rigidly support the batteries 
64. 

[0024] Furthermore, the attachment of the EC support member 26 to the U-pan 22 of the 
rear floor pan 14 behind seat 10 enables an efficient use of available space, and allows 
electrical components to be mounted without intruding into the wheel well spaces. 
[0025] The battery stays 68, which are approximately C-shaped members that include 
the front and back parts 66F and 66B, and that extend over the top and aroimd the sides 
of the batteries 64, are fixedly attached to the battery trays 62. By positioning the battery 
hold-down rails 74 over the batteries 64 and attaching them to the battery stays 68, a 
structure is formed that allows the battery stays 68 to be used to transport the battery trays 
62, and also serves as a member to which the hold-down rails 74 can be attached. This 
arrangement reduces the weight and the number of components needed to form the 
battery support structure. 

[0026] Although the invention has been described with reference to an exemplary 
embodiment, it is imderstood that the words that have been used are words of description 
and illustration, rather than words of limitation. Changes may be made, within the 
purview of the appended claims, as presently stated and as amended, without departing 
from the scope and spirit of the present invention in its aspects. Although the invention 
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has been described herein with reference to particular means, materials and embodiments, 
the invention is not intended to be limited to the particulars disclosed herein. Instead, the 
invention extends to all functionally equivalent structures, methods and uses, such as are 
within the scope of the appended claims. 

[0027] The present disclosure relates to subject matter contained in priority Japanese 
Application No. 2002-3 12856, filed on October 28, 2002, which is herein expressly 
incorporated by reference in its entirety. 
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